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CHAPTER _ l 


introduction 

1.1. The Estimates Committee in their 20th Report 

on Ministry of Steel & Mines (Department of Steel) 
have expressed their concern that in 1970-71, 12„6$ 
of the total production of Indian Iron & Steel Co. 
was classified as defectives and 10.2$ of the total 
finished steel production of Durgapur Steel Plant was 
classified as scrap. On the : r recommendation of the 
Estimates Committee, Department of Steel has set up 


this Technical -Committee vide their Resolution 
jjfO.pn® i-&( 5)\j*TZ dated the 1st August 1972 (copy given 
at Annexure i) to find out the reasons for such high 
percentage of production in various steel plants being 
classified as ’defectives*, buttings, ’rejects’ and 
‘scrap’, and also to suggest remedial measures for 
improving'theperformance. T&e members of the Committee 
are» 


1 . 2 . 


1. Shri ’ari Bhushan, 

Senior Industrial Adviser, 

Ministry of Steel & Mines 

(Department of Steel) - Chairman 

2. Dr. S.R. Pramanik, 

Chief Metallurgical Adviser, 

Central Engg. & Design Bureau, 

Hindustan Steel Ltd., Ranchi - Member 

3. Shri P. Mazumdar, 

Af.f.tt. General Tupdt. (Mil Is) , 

Turn. Iron cj Steel Uo 0 Ltd., 

Jamshedpur - Member 

The Terms of Reference of the Committee are 


as under? 

i) To investigate the reasons for high arisings 
of defectives, rejects and scrap in the 
rolling mills in the steel plants;..and 


.... 2 /* 
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(ii) To suggest measures to remedy the situation. 

1.3. The Technical Committee had its first meeting on 
17.8.1972 at New Delhi and discussed the methodology and 
scope of work entrusted to it and draw a suitaole 
questionnaire ...to be sent to the main steel plants. The 
Committee visited Indian Iron & Steel Co., Burnpur, 

Durgapur Steel Plant, Durgapur and Ranchi during the 
period 12th to 16th September 1972 for collecting first 
hand information. The Chairman could not visit the plant 
as he was out of India and advised Development Officer, 
Department of Steel, Shri K.P.-Bhat to accompany other 
Members on his behalf. The Committee held a further 
meeting at Ranchi on the 28th and 29th November 72 in which 
representatives of main steel plants also participated. 

1.4. The Committee wishes to place on record its sincere 
thanks to the Steel Plants and their representatives 
particularly, to Dr. Lakhiani, Chief Metallurgist, IISCO, 
Shri P.R. M o-tsif, Senior Manager, Rolling Mills, IISCO. 

Dr. B.R. Deoras, Chief Metallurgist, Durgapur Steel Plant 
for their cooperation and unstinted support in studying the 
problems and comiiig to their final views. The Committee 
also records Its appreciation of the assistance given 
by Shri K.P. Bhat, Development Officer, Department cf Steel, 
in preparing this report. 
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gHAPTER II 

GENERAL 

2.1. Production of prime quality material in a steel 
plant can be classified in two groups, vizi 

i) Tested quality? and 
ii) Off-grade/untested quality. 

Every steel plant endeavours to produce maximum in the 
tested q ual ity. Production in cff-grade/untested qualities 
is, however, inherent in the flow of material in a Steel 
Plant and processing of steel at different stages in the 
plant. It arises at different stages of processing, 
starting from the steel melting shop upto the despatch 
stage of the finished products, for different reasons no-t 
always within the control of the plant. Sometimes the 
rolling of off-grade/untested qualities become necessary 
and intentional to take care of ingots/semis in stock, 
which might have lost their identity i.e. heat number or 
got rusted/pitted during storage. Also there exists a demand 
for galvanized corrugated sheets as well as galvanized £lain 
sheets in untested quality since mostly these are for uses 
where coating is the primary consideration and uses are 
mainljr non-industrial. 

2.2. Besides the tested and off-grade/untested qualities, 
other saleable arisings from a steel plant are defectives, 
outt-ings and scrap. Defectives are normally the finished 
preducts that cannot be sold either in tested or untested 
quality, due to technical reasons; for example, products 
beyond the dimensional and weight tolerance of + 5$, products 
having surface defects considered harmful for normal end-use 
etc. Cuttings and scrap are normally the arisings from 
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process losses such as the discarded ends of blooms/slabs, 
side trimmings of flat products, short lengths of shaped pro¬ 
ducts, cobbles etc, which are normal in a steel plant 
during rolling. This is also evident from the yields from 
ingot to finished or saleable steel prescribed for each 
plant as per their design and varies from about 68$ in case 
of Rourkela to say 80$ in case of IISCO, The residual i.e. 
about 20-32$ is the scrap arising in the plant which could 
be put tc such uses as, (i) recirculation to the steel 
melt.'lsbop for remelting along with hot metal charge from 
blast furnace, (ii) as saleable rerollable or industrial 
scrap or (iii) sold as scbap to other units or parties for 
remelting purposes. The bulk of the scrap arising is, 
.however, intended for plants 1 own consumption in the steel 
melt shops. 

2.3. The percentage of despatch of cuttings and scrap 
i.e. surplus to their own consumption, compared to their 
total arising in a st- el plant is very small and this 
percentage depends upon the overall scrap balance in the 
steel plant and the'types of steel-making process adopted, 
the hot metal availability, the chemical composition of 
ho-t-metal, etc. In an event, that for some reason the 
production of steel melt-shop- Is interrupted or curtailed 


as in the case of a strike at Durgapur Steel Plant or,roof 
collapse at Rourkela, B^kre^ingots from stock had to be 
roiled exclusively or in much larger quantity, the scrap 
balance would be upset for that period and would result in 
larger availability of scrap for despatch. Higher despatch of 


♦»»• /“ 



- * 5 *- 


scrap for any specific period,, therefore, is not hy 
itself an indication of higher scrap arising in a steel 
plant, 

2.4, Jtefective products arise in a steel plant at 
various points of operation such ast 

(a) from ingots not fulfilling the desired 
teeming conditions i.e, with unsatisfactory 
surface or piping; 

(b) from heats having high sulphur content or 
adverse sulphur manganese ratio; 

(c) from semis with major surface defects; 

(d) from rolling defects; 

(e) from rolling of very old stock of pitted/ 
rusted ingots; 

(f) from long storage of finished products etc. 

2.5 At the steel melting shop stage, of course, 
normally ingots are not classified as defectives. They are 
classified as tested or off-grade/untested or as remelting 
scran. Tested heats are those which are considered suitable 
for rolling into finished products of tested quality while 
of grade/untested heats are those which can only be rolled 
into off grade/untested materials that need not he tested 
before despatch. These materials however need to comply to 
certain dimensional specification and surface quality 
requirement. 


2.6. The defective classification starts from a stage 
where inspection is involved - inspection being carried 
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out either by the operational men or quality control men, 
as the case may be. 

2.7, There exist certain rolled products which, failing 
to meet the standard tested quality requirements, do not 
find any market in fcrms other than defectives or re-rollable 
scraps. Specific examples of the same are fish plate bars, 
finished fish plates, sub-standard wheels etc. In cases of 
certain other products, if they fail to meet one tested 
category, it may be possible to divert them into other 
tested grades with or without certain additional processing. 
2.S. Performance of steel plants vary considerably from 
each other depending ©n their rolling mill layout, equipments, 
products. Inspection standards and practices, finishing 
equipment, stacking and handling facilities and sales 
policies. Despatch of defectives as a percentage of sale¬ 
able total despatch of one steel plant is thus hardly 
comparable with another steel plant. It was, therefore, 
considered advisable to review separately each mill's 
performance with the best that particular mill has already 
achieved. 

2,9. - Another most important point to be borne in mind is 
that steel plants are designed for continuous operation and 
any unplanned interruption (i.e. other than for scheduled 
repairs) will have, apart from loss in production and 
possible damage to equipments, serious effect on the yield 
and the final product quality. For example, if there is 
unplanned interruption in soaking pit operation or soaking 
pit crane operation, there will be a pile up of stripped 
ingots and track time will increase. If the interruption 

at the soaking pits is a prolonged ©ne, the hot ingots 

... •/— 



which are otherwise planned for direct charging into the 
pits will have to be diverted to stocks. If such ingots 
are allowed to remain in stockyard for a long time, it will 
lead to misting and pitting and loss of identity and 
finally these ingots may have to be rolled as defectives 
or off-grade. 

2.10. Likewise, if the slabbing or blooming mill operation 
is discontinued for any length of time, the heating schedule 
at the soaking pit will be badly affected and there might 
be prolonged heating involving higher scale loss and lower 
yield of the good blooms or slabs. Prolonged heating of 
ingots is detrimental to certain quality of steels as this 
leads to pronounced surface defects in the semis and 
consequent rejections. 

2.11. Another example could be interruption at the steel 
melting shop stage leading to the production of off-grade 
heats, cold heats etc. for steel in process in the steel 
melting shop. More important, in such cases, apart from a 
small quantity of ingots already in the soaking pits, the 
primary rolling mill would have to be fed from cold ingots 
from the stockyard. As these ingots are not related to 
any orders as such and since such ingots apart from being 
cold will include various melts and specifications, often 
off grade cr of lost identity etc. the arising of off^grade 
defectives, scrap etc. during rolling, during that period 
would also go up very substantially. 

2.12. It would, therefore, be clear that apart from other 
factors, maintaining a continuous production at capacity 
levels would be the single most important determinant in 
reducing the arisings of defectives, rejects and scrap. 
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CHAPTER III 

DEFECTIVE AND SCRAP ARISINSS AT INDIAN IRO?T & STEF-h 00 * 

3.1. The Indian Iron & Steel Co., Burnpur is an integrated 
steel plant, producing sections like beams, channels, angles, 
rounds, flats, rails and sheets, inclusive of galvanized 
sheets. Besides, these, they also produce special sections 
like bridge rails, Z-Sections, MG orossin£. sleeper bars, 
sheet piling section> bulb angles, bulb plates, semis like 
hoe-bars, etc. They also produce cold twisted deformed 
bars for reinforcement. 

3.2. During the last 4 financial years, between 1968 to 1972 
IISCO had despatched different tonnages of defectives (Annexure 
III-l), the maximum being in the year 1968-69 in terms of 
absolute tonnage and in 1970-71 in terms of percentage of 
defectives against total despatch. The best performance was 
achieved In the year 1971—72, although their total despatch 
was lowest during this year. The technological and other 
working conditions remaining the same, as in the year 1971-72, 
it should be possible for IISCO to repeat similar performance 
in terms of percentage of arisings of defectives and even 

to improve upon it, 

3.3. Since the year 1963, a large quantity of blooms/slabs 

gradually accumulated from the 40” mill of IISCO and by 1.4.1968 

the ground stock went up to as high as 94,000 tonnes. The build 

up of this stock was due to the following reasons* 

(a^ Tc maintain the melting shop production to its 
maximum* 40mill was operated to its rated 
capacity even when there had been long stoppages/ 
break-downs in either, and/or both the receiving 
mills, e.g. 34" mill and Morgan Mill. 

... */“ 


(b) Steel made to specifications outside the mill 
order, i.e. off-grade were rolled into blooms/ 
slabs and put to stock. 

(c) Excessive cooling of blooms/slabs on acoount 
of delay in transfer of blooms/slabs from 40" 
mill to Morgan mill and consequent inability 
of these mills to take on such blooms/slabs 
for rolling. 

(d) Bad surface quality of blooms/slabs. 

The blooms/slabs thus accumulated could not be rolled in 
appreciable quantity in the 34* mill even when adequate 
supply of hot steel to 34" mill could not be ensured. This 
was due to the lack of re-heating capacity in 34" mill which 
has been provided with only 2 "wash-heat" type of reheating 
furnaces. Installation of a walking beam reheating furnaoe 
did not help in consuming this stock as the same did not work 
satisfactorily right from the beginning. 

-3.4. The recession in the industries from 1966-68 further 
aggravated the situation. Subsequently, when the situation 
improved towards the end of 1968, efforts were made to dispose 
of these cold blooms/slabs. As major portion of blooms/slabs 
were badly rusted, pitted and damaged due to long shortage, 
these had to be disposed of as defectives along with blooms/ 
slabs with bad surface defects, 

3.5, Apart from these blooms/slabs, some finished products 
also piled up in the various mill bays due to the following 
reasonst 

(a) non-availability of wagons in time} 

(b) imposition of sudden railway restriction; and 

(c) other non-technical reasons. 
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As some of these piled up finished products got badly 
damaged during long storage, these also had to he disposed 
off as defectives. 

3.6. It can he seen from Table at Annexure III-l that 

despatch of defective in 1970-71 was 70,076 tonnes amounting 

to 12.9$ of the total despatch, contributions from 40" mill 

tonnes 

and Morgan Mill were 24,653^(4.56$) and 18,308 tonnes (3.38$) 
respectively. These were mostly old stocks of badly rusted 
and pittddd blooms, slabs and billets. Barring these, 
defective despatches were quite normal from other finishing 
mills. In 1971-72 when there has been hardly any despatch of 
old stook of blooms and slabs from 40” mill, defective 
despatch came down to only 5.5$. 

3.7. IISC0 expressed that the process technology, product- 
mix, equipment and other working conditions remaining the same 
as in 1971-72,--it shall be possible to control arisings of 
the defectives within reasonable limit of 5 to 6 per cent 

of total saleable tonnage despatch. 

3.8. The committee had a discussion with the representatives 
of IISC0 as to the concrete basis of their statement with 
regard to their ability to control arisings of defectives 
within the limit of 5-6$. IISC0 stated that they have a plan 
to liquidate accumulated arisings of blooms and slabs i,e. 
accumulations in the recent past by a regular fortnightly 

or monthly rolling programme on the 34” rolling mill. The 
regular production of the blooming and slabbing mill during 
this period would be taken care of by the Morgan Mill. The 

order of accumulations, i.e. surplus of the 40” mill blooms 

... »/— 
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and slabs over the off-take by the morgan and the 34" mill, 
would be comparatively small, and for such small accumulations 
the reheating furnaces termed as 'wash heat furnaces' could 
well suffice. 

3.9. With regard to the off-grade and off-heat casts, 
detailed investigations have been carried out by IISCO with 
a view to minimise their arisings. To ensure that physical 
properties of materials are within the specifications, working 
ranges for chemicals composition have been developed on the 
basis of statistical analysis for various specifications 

and, accordingly, several nomograms prepared, (it was learnt 
that this was already a normal practice followed by other 
plants). The above control procedures, according to IISCO, 
have already resulted in susbstantial improvement in quality. 
Diversion of commercial qualities in medium carbon steels 
decreased from an average of 5$ for the years 1966-68 to an 
average of 1.9$ for the years 1968-70. The standard quality 
steel as a percentage of total ingot production also improved 
from an average of 89.3$ for the year 1966-68 to an average 
of 94.1$ for the years 1968-70. 

3.10. Surface defects in the finished products accounted 

for certain amount of diversions to off-grade or defective 

qualities. Investigation of surface defects repealed that 

these mostly originated from blow holes or ingot cracking 

during cogging. These defects from either of the origin 

appear to be a function of chemical composition, the section 

and the mill in which these were rolled. These defects have 

been reduced by stricter control of chemical composition, 

heating times, 

de-oxidaticn, teeming rates, track times^/rolling temperatures 

.../- 
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and the extent of reduction in a particular pass in the mill, 

A number of recommendations have been evolved in the plant 
for various types of steels or reduce the surface defects 
and despite only partial compliance so far, according to 
IISCO’s representative, this had led to substantial improvement 
in surface quality, 

3.11, Inspection ff finished rolled products at the cooling 
beds and straightening and feeding back the results immediately 
to the mills, has enabled the mills to control the arising 

of rejects to a certain extent. Compilation of inspection 
results which are supplied to the mills xveekly as well as 
monthly also act as a guide to control the production of tested 
quality products. 

3.12. IISCO expressed optimism that these and other controls 
at various stages of production would reduce the arisings of 
off-grade, defectives and scrap. 

3.13. Details of steel scrap arisings at IISCO during the 
period of 1968 to 1972 is given in Table at Annexure III-2. 

3.14, It will be seen that the percentage of scrap arising 
to gross steel production is varying between 16$ to 18.5$. 

IISCO have an installed ingot capacity of 1,0 million ingot 
tonnes and their saleable steel capacity is 0.8 million tonnes, 
which would show that the planned yield of saleable steel 
from ingots rolled is 00$ and the scrap arising as a percentage 
saleable steel will be 25$. In actual practice the arising 

of scrap has been lower than this level even after accounting 



for scale loss 
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CHAPTER IV 

ARTS TNG S OF SCRAP AND DEFECTIVES IN PtTRGAPTTR 
STEEL PLANT P TT RIN G 1970-71 

^+. 1 The Committee took ut> for examination the point raised by 
the Fstimate Committee in their 20th report on Ministry of Steel 
& Mines regarding the high percentage of scrap i.e. 10.2% of the 
total finished steel production of Durgapur Steel Plant in 1970-71, 
*+.? As per the statistics of the Hindustan Steel Limited, the 
total production of saleable steel in Purgapur Steel Plant in 
1970-71 was ^13,ono tonnes and the total despatch or rolled steel 
(saleable steel) was 931,000 tonnes. Besides this, 73,000 tonnes 
of ingot steel was also despatched. 

*+.3 The Committee noted that the figure of 10.2% which has 
been underlined by the Estimate Committee arises out of the 
statistical information furnished 'by the Economic Wing of the 
Department of Steel without interpretation or qualifying of the 
data. The figure of 3^,000 tonnes of steel scrap despatches 
seem to have been quoted from f Sales Statistics Supplement 70~71 T 
issued by H.S.L. Central Sales Organisation. This figure has 
been revised by H.S.L. to M,000 tonnes, in their T Sales Statis¬ 
tics 70-71 1 but, if the despatches of turnings mould splashings, 
runners and. discarded rolls are deducted, since they are normal 
process losses as distinct from scrap arisings during rolling- 
the earlier figure will substantially be the same. The details 
of despatches of semis, finished steel, defectives and scrap 
from Durgapur Steel Plant are given in Annexuro IV-1&2, 

The second aspect observed was that, in the information 


supplies, scrap despatches were related to the despatch 

. 
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of finished steel of 334,000 tonnes whereas actually it 
should have been related to the despatches of saleable 
steel which includes saleable blooms and billets (mainly 
billets). If total saleable steel is taken into account, 
as it*should be, the figure of saleable steel despatch 
from ISP for the year 1970-71 being 531,000 tonnes, the 
scrap despatch as related to this figure comes down to 
6.6$ which by itself is not so high in comparison with 
the scrap despatched figure in the previous year. 

4.5. The major part of the scrap sold from ISP in 1970-71 
consisted of 22,600 tonnes of mill scrap. Prom the 
statistical figure of HSL, it is noted that sale of mill 
scrap was resorted to by ISP with effect from 1970-71 only. 
Apparently this became necessary on account of the decreasing 
production level from ISP Steel Melt shop. If production 
was running to higher level such mills scrap would have 

been consumed by the plant itself in their steel melting 
shop. As such, the sale of this scrap should not be mis¬ 
understood as scrap arising at the expense of good production. 
It was a part of normal arising during rolling, related to 
yield factor of different■mills but sold outside because 
of the inability of the steel melt shop to take normal 
quantities, 

4.6. Consideration of the mill-wise yield and the over¬ 
all yield of the plant was, therefore, considered more 
important. The Committee found the situation fairly 


satisfactory which, indirectly meant that the arising of the 

.... 
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process scrap was within normal limits. For example, the 
yields in 1970-71 was about 87,6$ in the blooming mill, 94.5$ 
in the billet mill, 9Q e 4$ in the section mill, 93.86$ in the 
merchant mill and 75.4$ was the overall yield. This can be 
considered as quite satisfactory considering the working 
conditions in the plant. The rest of 11,400 tonnes of scrap 
sold by DSP in 1970-71 consisted of normal arisings from the 
plant in the form of roll spoils, scrappy blooms, cobbles. 

The percentage of arisings during the year, according to the 
Committee*are quite satisfactory. 

4.7. The Committee also considered it desirable to examine 
the question of defectives in DSP, since at IISCO it is the 
defectives which has been pointed out by the Estimate Committee. 
While examining the question of defectives the Committee noted 
that DSP despatched 52,600 tonnes of defectives in 1970-71 i.e. 
about 10.5$ of the total rolled steel despatched. This figure, 
as against the corresponding figure of 6$ in 1968-69, appeared 
to be high to the Committee. While analysing the figures of 
defective despatch in details, it was noted that about 19,000 
tonnes of defective blooms were sold this year of which 6,000 
tonnes happened to be the arisings from past accumulation and 
about 12,000 tonnes resulted from the cold and scrappy ingot 
rolled during September 1970 when steel melting shop of IS? 
was on strike followed by a lock-out. Besides this, about 
4,000 tonnes of defective axles were also despatched in 1970-71. 
From the statistical figure the Committee observed that during 
1969-70 about 1,300 tonnes of defective axles were despatched 
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nsh -f le b etween '7*00.. «.--s£ 'piich -materials were 


sold/'^nite-sbo^'-that the hi#rH;cMma^e..-Qi:- defective axles 
despatched during' 1970-75. W*b from the accumulated stock 


during: 1967-69.' 

4.8. It is also to he borne in mind that during 1970-71 
the economy had picked up substantially after recession, the 
0teaand for all steel products was high and shortages were 
being felt. This was an additional incentive to the plant 
to reduce their inventory- and, at the same time, to that 
extent relieve shortages- by the disposal of the accumulated 


stock-of defectives. 

4.9. Deducting 22,000 tonnes of defectives which resulted 

from the accumulated stock from the previous years,the 

comes to about 30,000 tonnes which was about 
6 rfo of the total despatch and the same appeared to the Committee 
to be quite normal, 

A~ACr. The Committee ^considered that problems like arisings 
of defectives and scrap are really difficult to be examined 
in isolation, but have to be considered in the overall context 
of working and efficiency achieved in the working of the plant. 
The labour conditions in the plant along with certain other 
factors, as is well known have resulted in intermittent working 
of the plant. Production in different sections of the plant 
is quite ofton shut do^n and restarted and run. An integrated 


steel plant with all the facilities integrated to each other 
with a continuous flow, material balance and heat and energy 
balance are such that the working conditions referred to 


earlier arc very abnormal and deleterious for the efficient 

. • • . /— 
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working of the plant. If the plant is run in a normal 
condition and in a,continuous operation so essential and 
imperative for an integrated steel plant, there would auto¬ 
matically he an overall improvement all around which would 
automatically lead to improvement in the arising of 
defectives and scrap, etc. i.e. such arisings would get 
reduced. The Committee’s view is, therefore, that there is 
not much point in recommending measures in isolation limited 
to the aspect of defective and scrap hut rather that 
necessary measures should he taken hy the Government for 
restoring the plant to normal working. 
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CHAPTER V 

DEFECTIVE ARP SCRAP ARI SINGS AT TATA IRO N AND STEEL 
COMPANY, ROURKS.LA STEEL PIAST ARP BHILAI STEEL FLANT 

5.1. The Committee then examined the arisings of defectives 
and scrap at TISCO, RourSiela Steel Plant and Bhilai Steel 
Plant. The summary of the information from these plants is 
given in Annexure V I, V2 and V 3. For details please see 
Annexure V 4 to 13. 

5.2. In case of TISCO it is seen that at full capacity the 
total saleable steel to he produced is 1.5 million tonnes 
from 2 million tonnes ingots giving an yield factor of 75$ 
from ingots to saleable steel. As against this, the actual 
yield has been ranging from 77.75$ to 78.6^ which is actually 
better than the theoratical yield end as such the Committee 
considers that scrap arisings at TISCO is not at all unsatis¬ 
factory. As far as arisings of defectives are concerned it 
is seen that the arisings have been In the range of 6.46$ to 
6,93$ and have been steady at these levels. 

5.3. In case of Rou-dee la Steel Plant, as per Project Report, 
they are required to produce 1,225 million tonnes of saleable 
steel from 1*8 million tonne ingots which gives an yield figure 
of 68$. The actual performance shows that during the years 
1968-72 the actual yield has been in the range of 69 to 72.5$ 
which is also quite satisfactory and shows that the scrap 
arisings have been well under required levels. The arisings 

of defectives during these periods has been in the range of 
2.5$ to 3.9$ which the Committee considers to be a good 
performance. 

...A 
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5.4. On similar lines the yield at Bhilai Stefel Plant 
is required to be at 78.5$. During the periods 1968-72 

it is seen that the ratio of saleable steel to ingots rolled 
show a yield of 79.5$ to 81$ which is better than the yield 
assumed in the Project Report. The defective arisings 
during the same period has been less than 4.4$ which is 
considered satisfactory, 

5.5. In these steel plants the performance has been 
satisfactory and with a higher level of technological 
discipline there may be scope for further marginal improve¬ 
ment s. 
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CHAPTER VI 

CONCLUSIONS AND RECOMMBNMTIONS 

6.1.1. Unplanned interruptions in steel plant operations, 
apart from leading to loss in production and possible damage to 
the plant and equipments, have greatest impact on the yield 

of saleable products and product quality. 

6.1.2. The Committee recommends that the Government and 

the Steel Plant managements take all possible steps to run 

the plants without any unplanned interruptions and restore 

the working to aapacity levels. It is working to capacity 
which would generate the optimum level 

level/of discipline and coordination, result in proper flow of 
material and energy and heat balance which would have a marked 
all round improvement in yields, arising of defectives, scrap etc. 

6.2.1. Stocking of ingots and semis for long periods in the 
stockyards leads to rusting and pitting, which, on further 
processing, yield higher percentage of defectives and sorap. 
Charging cold ingots also leads to higher arisings of defectives 
and scrap^, 

6.5.2. It is recommended that the steel plants in general 
and the Durgapur Steel Plant in particular should take effective 
steps to liquidate their stocks of ingots and semis. The 
current arisings should be processed into finished products 
expeditiously and ingots and semis should not be allowed to be 
stored in the stockyard over long periods. If these materials 
cannot be processed immediately, the steel plants might consider 
selling out these products instead of storing over long periods. 
6.3.1. Vj-x-up of Ingots/semis leads to high arisings of 
off-grades. 

.../- 
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6.3,2. Proper maintenance and the retention of identifica¬ 
tion of ingots/semis/finished products should be carefully- 
attended to by improved marking/re-marking methods or by 
hot stamping techniques. 

6.4. 1ST may consider evolving a suitable standard for 

commercial grade steel products produced from ingots/semis 
whose cast Identity has been lost, but by individual sampling 
or other methods, could be categorised into certain analysis 
groups. 

6.5.1. Frequent mutual consultations amongst steel plants 
would help them improve production and maintenance techniques 
and achieve higher technological discipline. 

6.5.2, It is recommended that suitable technical liaison 
Committees consisting of members from all the main steel plants 
should be set up which should meet periodically for exchange 

of views. Each main production area may have separate 
.Cammi.t tee s, 

6.6. Steel plants should make continuous efforts to bring 
down arisings of defectives and scrap at each process stages 
by enforcing higher le r el of technological disciplines and 
frequent review of actual performance and take remedial 
measures where necessary. 

6.7, In Bhilai Steel Plant bulk of the rejections have 
been due to running stepper teeming of ingots. This should be 
remedied by using better refractories and practices. The 

Co vJiYtXo* rff 

Jbcaiflng oil rail blooms should be intensified and more 

rigcitS-S??.§ quality control and inspection should be undertaken 

to reduce the arisings of unteste d/off-grade arisings of rails. 

•*■*-***# 

** 

* 
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AMEX-URE I 


- COPT - 

i 

C To be published in Part I Section I of the Gazette of India) 

GOVERNMENT OF INDIA 
MINISTRY OF STEEL AND MINES 
(DEPARTMENT OF STEEL) 

-dTO.DTIEUi8<5V72. NEW DELHI 1st August 1972 


RESOLTTTION 

In their 20th Report on Ministry of Steel & Mines 
(Department of Steel) - Planning, Development, Production and 
Distribution of Iron & Steel and Ferro-Alloys, the Estimates 
Committee have observed that they are concerned to note that, 
in 1970-71, 12.6 per cent of thfc total production of Indian 
Iron & Steel Company wes classifed as ’defectives* and 10.2 
per cent of the total finished steel production of Durgapur 
■'Steel Plant was classified as ’scrap*. The Committee are of 
the view that this percentage is on the high side especially 
in the context of the acute shortages of steel being felt all 
over the country. As the higher percentage of ’scrap* and ’/ 
’defectives* etc. ultimately result in higher cost of production 
in the steel plant,, the Committee have urged that Government 
. should impress upon the steel plants the need to make 
concerted efforts to reduce this percentage to the 
minimum possible. The Committee have also recommended that 
Government may get the matter examined by a higher-powered 
independent- technical committee to find out the precise 
reasons for such high-percentage of production in 
various steel plants being classified as ’defectives’, 

’cuttings’ and ’scrap’ and suggest remedial measures for 
improving-the performance. 


2* Govt, have accepted this recommendation of the Estimates 
Committee and have accordingly decided to appoint a Technical 
Committee consisting of the following officers t- 


1) Shrl Hari Bhushan, 

Senior. Industrial Adviser, 
Ministry of Steel & Mines, 
(D«ptt. of Steel) 

2) Dr. S.R. Pramanik, 

Chief MattelXurgical Adviser, 
Central Eng-g. Design Bureau, 
Ranchi. 

■ 3) Snri P. Maj umdar, 

Asstt., General Supdt. (Mills) 
Tata Iron & Steel Co. Ltd., 
Jamshedpur, 


~~ Chairman-.. 


- Member. 


- Member. 

. 2 /- 




H3 


3* The terras of reference of the Committee will be as 

undent 


i) To investigate the reasons for high arising of defectives 
rejects and--scrap in the rolling mills in the steel 
plants; and 

ii) to suggest measures to remedy this situation. 

*+. The Committee -will submit its renort to Government by the 

end of September 1972. 

Sd/- K.V. jRamanathan 
Jt, Secretary. 

ORDER: Ordered that this may be published in the Gazette? of 
India for' general-information. 

Sd/- K.V. Ramanathan 
It. Secretary. 

To 

Manager, Govt^ of India Press, 

Ear Ida bad-. 

Couy fora a rded to 

1. Senior Industrial Adviser (S^ri Hari Bhushan),Deptt. of Steel). 

2. EbriS.R. Paramanik, Chief Metallurgical Adviser, CEDB, Ranchi. 

3. Shri P. Majumdar, AGS (Mill, s), TISCO, Jamshedpur, 
e-. Chairman, HSL, Ranchi. 

5. Managing Director, TISCO, Jamshedpur. 

6. Custodian, IISCO, Martin Hum House, Calcutta-1. 

7. Managing Director, MISL, Bhadravati. 

Nos. it to 7. 

They may kindly furnish to the SIA data on the yield of 
defectives, rejects and scrap from each of their mills 
over the last fi-ve years, the reasons for increase in the 
yield of these year by year and steps taken to reduce the 
high yields. The reasons for high yield, may be explained 
in details and it may be defined whether the high yield 
has been due to quality of steel at Ingot stage or raw 
materials used fnv st^;>l~malciirg''ov^uring, rolling and 
finished stages! 

Sd/— R. Mallikarajunair__ 
^Jnde.r-'Eecr e ta r y. 
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AMEJ URE IT 


Technical Committee set up to investigate reasons for 

,_M .giL-art 5 lngg of defectiye s/re.iocts in the steel Plant 5 


QUESTI ONAIRE 


1) Please fill up the Proforma I & II enclosed 
for the period 1968-1972 for each financial 
year as well as first quarters f 72-73. 

2) The terminology of tested; off-grade, untested, 
defective, scrap and cuttings is explained 

in Annexure I* Please elaborate whether your 
plant practice conforms to these terminologies. 
In case there is any variation at any particula 
stage, please explain in detail about the produ 
and trie mill separately. 

3) Whether your plant has norms for the arising 
of defectives, scrap and off grades. If so 
what are these norms. The reasons for 
increase/decrease in the defectives, scrap and 
off grades from the accepted norm during a parti' 
cuiar period may be elaborated. 

4 ) If any investigation has been carried out to 
study the higher arisings of off grade/off heat/ 
defective cuttings/s-crap, a copy of the Report 
may be furnished. Also indicate whether the 
recommendations suggested have been implemented. 
If not, give reasons. If Implemented, elaborate 
whether steps taken have given the expected 
results. 

5) What are your suggestions for decreasing the 
arisings of off grade/defeetive/scrap etc. 


G 1 -i 
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Annexure I 


Indent is placed on the steel melting shops 
giving suggested, analysis according to the specifications 
for the different sections being rolled on the particular 
day , in different section mills* During steel melting 
stage the steel melters are given analyses of test 
samples sent to chemical laboratory from furnace stage 
within reasonable time so that they can tap the steel 
according to the analysis asked for. Between the time 
they get this information from the chemical laboratory 
and the time of tapping, certain failures may take place 
due to which the steel made, even though trie preliminary 
—analysis had shown that after tapping the heat might 
conform to the required analysis, this particular heat 
may be fitted into some other tested grade, which may 
not be able to be rolled immediately® Such heats, 
though net fitting into the quality and the sections 

being rolled at that time, mieht still be fitted as 
a tested material sor a later date for some other 

sections. In such cases, the steel melters are not 
penalised even though they are marked ©ff for the day. 

The heats which do not conform to any of the reauirements 
for tested grades or any sections are termed as off-grades. 
Eftats, whose analysis are extremely bad due to high 
sulphur or phosphorous content or manganese being too 
low, which may lead to difficulties in rolling in 
Primay Hills due to collors and in Finishing Mills due to 
scrap accumulation, are declared as scrap. Besides, 
analysis being out, it might be due to bad teeming 
practices also, leading to bad surface of the ingots, 
the heats may be turned as scrap. 

The ©ff-grade heats which cannot go for any of 
the tested grades for anjr sections on subsequent days are 
normally rolled into billets and given to the re-rollers 
as off-grade billets. But the producers also roll them 
in their own finishing Mills if they have orders for off- 
grade quality with them. 


The ingots which are declared scrap cannot be 
rolled at all and it is sent back to the Stdel Melting 
Shops for melting purposes. Thus at the ingot stage, 
the classification is either tested or offgrade or scrap,. 
Within the ’ tested T grade, according to ISI specification, 
is included both ’tested' as well as ‘commercial 5 grades 
of steel® Thus the material which is rolled from ingots 
is either tested, commercial or off-grade, which 
classification is maintained unto the final stage ef 
Tolling® 

In the finishing stage, the classification 
of materia If. depending on the mills, would be as 



follows* 


At the filial stage, the test pieces are 
taken and on the result of chemical and physical 
tests and also If the product do not compare 
favourably with the ladle sample analysis of the 
parent material, the products are termed as 
off-grade, Materials which do not conform to 
the section tolerances specified by the required 
specifications of ISI, Lloyds or any other - they 
are termed as ‘defective** Besides, in case the 
surfaces of the finished products appears to be 
non-smooth (sera^ adhering) cracks, etc, 
materials are also termed as ‘defectives*. This 
might be arising out of Improper heating practices 
at the rolling stages, 

For the purpose of saleable steel, these 
defectives and off-grades materials are also taken 
into account. Each finishing mill produces cuttings 
which are too 3hort to be sold for prime uses, . 
Categories not included in the saleable steel 
are scrap for re-melting, which Is normally 
generated at the primary mill stage, scrap for 
rerolling purposes termed as industrial or 
re-rolling scrap, cuttings which can be either 
for remelting purposes or which can be used by 
small scale industries directly. 

Saleable steel from the primary mills, 
blooms and slabs-rejected due to off analysis 
or test failures are termed as untested, as 
against the term *off grade* which is normally 
adopted at ingot steels as well as for other 
finish rolled products. 
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AMBXU1.E III-l 


INDIAN IKON & STEEL CO. LTD 

Millwise production and despatch of saleable steel and 
defectives during years 1968-59 . . .to . 19 ?,1 t?IL.--- 


Year Mill Total 

produc¬ 
tion 

Saleable Saleable 
nrndur?- de snatch- 

Defective 
de spetch¬ 
es 

s_ 

Defective 
cent of . 

per- 

tion 

as inclu¬ 
ding 

defflr>tive: 

Saleable 
de spatch- 

_ 

Total 

prcdn. 

1968-69 40"Mill 712607 

1988 

9109 

639 

26.6 

.09 

34 "mill 

153214 

169809 

18787 

11.4 


Morgan 501101 

81324 

99230 

20279 

20.7 

4.05 

mill. 

18"Mill 

113972 

128711 

13195 

10.2 


M&R Mill. 

155983 

148553 

9873 

6.6 


Sheet mill 

131826 

128317 

8433 

6.6 


Internal 

consumntion 
TOTALj 

638307 

797 

677826 

71206 

11.1 


1969-70 40"Mill 637276 

848 

6862 

6192 

90 .2 

.97 

34 "Mill 

153781 

144090 

9596 

6.6 


Morgan 429559 

57135 

50757 

14810 

29.2 

3.47 

Mill. 

18 "Mill 

103443 

101609 

3463 

3.4 


MSft Mill 

146332 

157864 

5670 

3.6 


Sheet Mill 

104878 

110495 

7647 

7.0 


Internal 

consumption 

total. 

566417 

4750 

5764 27 

47378 

8.2 


1970-71 40"Mill. 576252 253 

91711 

91653 

99.8 

4.28 

34 "Mill 

145546 

139711 

11573 

8.5 


Morgan 379657 

21622 

25827 

18308 

71.0 

4.83 

Mill. 

18"Mill. 

92278 

10x909 

2712 

2.7 


M&h Mill. 

134996 

130508 

4892 

3.7 


Sheet mill 

1194 mi 

114383 

7938 

6.9 


Internal 

consumption. 
TOTAL. 

507192 

3326 

540375 

70076 

12.9 


1971-72 40"Mill 562507 

163 

611 

611 

100 

11 

34 "Mill 

130 829 

116436 

3267 

2.8 


Morgan 381665 

2 IS 97 

21965 

9462 

43.0 

2 9 48 

mill. 

IS' "Mill. 

95657 

95536 

20 82 

2.1 


M&R Mill 

146790 

150395 

4034 

2.7 


Sheet Mill 

103798 

102508 

7827 

7.6 


Internal 

consumption. 

TOTAL* 

499134 

6481 

493932 

27283 

5.5 
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ANNEXTJRE II1-2 


INDIAN IRON AND STEEL COMPANY LTD 


STEEL SCRAP 

ARISING 

( IN TONNES ) 



1968-69 

1969-70 

1970-71 

12Z1=j 

Ingot Butt 

5115 

^198 

5076 

k5i5 

VO” Mil scrap 

5V760 

50060 

7290 

M770 

3^" Mill scrap 

9?50 

8900 

8600 

7750 

Billet Mill 
scrap 

10650 

9080 

8060 

8100 

18” Mill scrap 

3^+o 

3350 

3070 

3110 

M & R Mill scrap 7365 

6798 

6089 

6^33 

Bar Yard Scrap 

5311 

k 133 

b-23b- 

3796 

Sheet Mills 
shearings 

2^90^- 

20315 

22M0 

20815 

Misc. Scrap 

19777 

11321 

I636O 

287k 

Total 

lb-0772 

119155 

116198 

99163 

Gross steel 
production. 

776603 

609768 

62696k- 

617139 

Scrap % 

18.2$ 

17$ 

18.5$ 

16$ 

Excluding Butt, 
ends 

1 7.5% 

16.2$ 

17.7$ 

15.35 



ANHEXUKE IV - I 


Quantity ( f 000 tonnes) 
DESPATCHES FROM PlIRGAPTJR ST^EL PLANT (SUMMARY} 

1968-69 19 69-70 1970 - 71 


Ingots 

33 

lV5 

73 

Serais 


12 7 

110 

Finished steel 

390 

392 

3^7 

Defectives 

3^ 

116 

73 

Steel scrap 


17 

Vi 
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ANNEXtJRB IV , 2 



- DlRG.lPtR 

WvwmmsmBMMM 

|E£&Ufi£ 

JL2SS=£a 

J.969 r .7a 

f 

19-7Q-71 

Roll spoils 


790 

2346 

Cuttings 

- 

- 

171 

Turnings 

- 

3334 

4843 

Fluted Ingots 

4700 

— 

521 

Mould Splashings 

- 

- 

697 

Bottom plate bones 

- 

- 

- 

Runners 

— 

- 

94 2 

Steel rolls 

- 

- 

— 

Fine steel scrap 

2305 

741 

- 

Steel cheeses 

- 

- 


Discarded roll 

7 

1159 

497 

Misc, 

88 

— 

- 

Mill scrap 

- 

11366 

22609 

Scrappy blooms 

- 

- 

1232 

Mild steel scrap 

- 

- 

4862 

Skdlp cobbles 

- 

— 

2396 


TuLaJ_—_££22_1Z32Q_41116, 


Defecti ves 


Beams 

1395 

1217 

1428 

Channels 

686 

813 

668 

Round s 

2831 

617 

827 

Angles 

546 

175 

413 

Flat© 

91 

12 

35 

Rails 

— 

3 

«. 

Bearing Plate Bars 

1922 

1911 

1780 

Fish plate bars 

901 

3392 

1811 

Fish plates 

489 

97 

581 

Sleeper bars 

7486 

331 

6193 

Sleepers 

2826 

3226 

359 

Billets 

12766 

21984 

6217 

Blooms 

1128 

12533 

18956 

Slabs 


3016 

384 2 

Wheels 

— 

239 

24 

Azles 

429 

1303 

3947 

Ingots 

101 

64775 

20073 

Skelp 

— 

814 

5494 

Squares 

— 

- 

5 

Total 

33600 

116338 

72653 




ANNEXUHE V - I 


3 ^ :~ 

TATA IRON AND STFDL CO. LTD 

QTY: 000 TONS 

Defective Arlsings 


Capacity Ingots 2000 

Saleable 

Steel 

1500 Yield 

757: 


I 968-69 

1969-70 

1970-71 

1971-72 

Ingots rolled 

18^8 

1822 

1767 

1763 

Gross production 3 '' 

1^65 

14-4-0 

I 37 V 

1387 

Gross yield % 

77.95 

78,8 

77.75 

CO 

CA 

Defective arising 

97 

98 

89 

96 

% of defective arising 
to total saleable 
steel production. 

6.61 

6.83 

6.4-6 

6.93 


* Includes wheels & Tyres. 




ROURKELA STEEL PLANT 
Defective arlsings. 


ANNFXT7EE V - 2 


QTY IN ‘ *000 TONES 


Capacity 


Ingots 1,800 Saleable steel 1225 Yield 
-i'ytf&lgS 1^70 1970-71 1971-72 


Ingots rolled 

Gross saleable 
steel production 

Gross yield from 
ingots to saleable 
steel. % 

Defective arising 

% of defective arising- 
to total saleable 
steel production*-- 


1090 

1095 

990 

858 

773 

796 

68 k 

597 

70.7 

7?.? 

69 

69.7 

30 

20 

23 

19 

3.9 

2.5 

3.k 

3.2 




(Quantitv 1.r» *C00 tonnes) 


lsH.ysJLs.il a.tpea 


:s 2500 




roy 





Ingots rolled 

1720 

Gross saleable 
steely production 

1380 

Gross yield from 
ingots to saleable 
steel* 

so* 

Defective arising 

55 

* of defective 
arisings to total 
saleable steel:- 
production, 

4.05* 


1845 

1945 

1875. 

1496 

1550 

1518 

79.5# 

79.5* 

81* 

54 

23 

67 

3.6* 

1.5* 

4.4* 
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AMEXURE V - 4 


Despatches of Defectives and Scrap - Bhilai (tonnes'} 
Product 1968-69 1969-70 1Q70>.71 


Steel Scrap 


Cuttings 

691 

1 P 881 

3517 

Defectives 




Sheet Bar 


- 

1871 

Billets 

6 o 0 Ck 

33789 

3710 

Structurals 

93 57 

9171 

6183 

Merchant Products 

11619 

7300 

7lVf 

Crossing Sleeper Bars 


93 

- 

Wire rods 

16901 

I 0326 

13179 

Ingots 



1172 

Total 

91881 

60679 

33259 





Erpdust. 


I269t7Q 


Steel Scr aP- 
plate cuttings 

7842 

5912 

5083 

plate shearings 

11915 

5227 

786 

H.R.S. Cuttings 

267 

289 

C.R.S, Cuttings 

5567 

6581 

4414 

Coils ends 

'4628 

4794 

6081 

H^RoS. Trimmings 

- 

75 

— 

Pipe End cuttings 

492 

1402 

1695 

D.D„R,L. Coils 

1845 

5510 

4066 

RDBI rolls 

- 

- 

567 

Misc. Steel Scrap 

419 

108 

382 

Tin Plates W/W/W(Scrap) 

671 

387 

1698 

Wagon scrap 

- 

3440 

•• 

Rusted coil ends 

— 

— 


Steel skull scrap 


— 

— 

Ingot cuttings 

- 

— 

*■ 

Surgace Scrap 

— 

** 


Scrap ingots 

- 


“* 

Slab Crop ends 

- 

— 


High Silicon Scrap 

733 

5689 

6103 

Scrap from Glav. Plant 

- 

83 

— 


Total 

34373 

39497 

30878 

De fsct ivg.a 




Defectives Plates 

8072 

5514 

5886 

Defective damaged HRcoils 

8044 

13919 

8193 

Defective HR sheets 

5194 

2581 

1977 

Defective damaged CR coils 

1303 

862 

1649 

Defective CR Shee'ts 

18100 

7508 

8718 

Defective Rejected slabs 

- 

- 

•» 

Defective GP sheets 

1761 

2476 

3719 

Defective GG sheets 

145 

141 

394 

Defective electric sheets 

143 

1160 

1254 

Defective tin plates 



2862 


Total 


38362 


34114 


34652 
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* Materials where testing is restricted 
Remarks: Same as given for 1968-69. 
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* Materials where testing is restricted. 
Rerrarks: Same as for 1968-' 69 . 
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* Materials where testing is restricted 
Remarks: fcjame as given for 1^63- 1 69 . 
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